
Assessing the Effects of Nutrients on Agricultural Streams: Implications for 

Nutrient Criteria and Stream Restoration 
 

Mark D. Munn
1
, Jerad D. Bales

2
, Robert Black

1
, John H. Duff

3
, Jill D. Frankforter

4
, Jeffrey 

W. Frey
5
, Anthony J. Tesoriero

6
 and Holly S. Weyers

7 
 

 

(1) USGS Washington Water Science Center, 934 Broadway, Suite 300, Tacoma, WA  98402, 

mdmunn@usgs.gov, (2) USGS North Carolina Water Science Center, 3916 Sunset Ridge Rd., 

Raleigh, NC 27607, (3) USGS National Research Program, 345 Middlefield Rd., Menlo Park, CA 

94025, (4) USGS Nebraska Water Science Center, 5231 South 19 St., Lincoln, NE 68512, (5) 

USGS Indiana Water Science Center, 5957 Lakeside, Indianapolis, IN 46878, (6) USGS Oregon 

Water Science Center, 2130 SW 5
th
 Ave., Portland, OR 97201, (7) USGS Delaware Water 

Science Center, 1289 McD Drive, Dover, DE 19901 

 

Elevated nitrogen and phosphorus concentrations are a leading cause of water quality impairment 

in the United States and agriculture is a major source of nutrients. The U.S. Geological Survey’s 

National Water-Quality Assessment Program is studying nutrient-biota interactions in eight 

agricultural areas across the United States. Each study area includes 30 wadeable stream sites, 

which were selected to capture a broad nutrient gradient. Data on nitrogen and phosphorus, algal 

and invertebrate communities, benthic and sestonic algal chlorophyll a, and habitat were collected 

at each site during the growing season. Stream metabolism and denitrification were assessed at a 

subset of sites. Results from these studies have identified a number of important issues related to 

agricultural streams: (1) nutrient concentrations and algal biomass are rarely correlated due to 

excessive nutrient concentrations and habitat limitation; (2) agricultural streams often are 

heterotrophic and may be unable to significantly reduce downstream transport of nitrate, (3) 

groundwater inflow can continue to be a nitrogen source for an extended period regardless of 

changes in management practices.  The large excess of nutrients in agricultural streams and the 

complex interactions of nutrient sources, habitat, and biota, need to be considered to arrive at 

realistic expectations regarding nutrient criteria and stream restoration.    

 

 

 
 

 


